SCIENTIFICACONFERENCES

‘0 E-CONFERENCIA

Global Conference on Medical and Health Sciences

Hosted Online from Madrid, Spain

Date: 14" September, 2026

Website: https://econferencia.com

DNA METHYLATION AS A LIQUID BIOPSY BIOMARKER FOR
EARLY CANCER DETECTION
M. Rustamova
Tashkent state medical university

Circulating cell-free DNA released into the bloodstream by dying tumor cells
offers a minimally invasive alternative to tissue biopsy for cancer detection,
monitoring, and prognostication, and among the molecular features that can be
measured in this circulating DNA, aberrant methylation patterns have emerged
as a particularly promising biomarker class. Unlike mutation-based liquid biopsy
approaches, which can be confounded by clonal hematopoiesis producing cancer-
mimicking mutations in non-malignant blood cells, especially in older
populations who are the primary target of screening programs, DNA methylation
changes tend to arise earlier in tumorigenesis and are less susceptible to this
specific confounder, offering a potential accuracy advantage for early detection
applications [1]. Mechanistically, tumor DNA characteristically displays a
combination of promoter hypermethylation, which silences tumor suppressor
genes, and global hypomethylation, which promotes chromosomal instability,
and both patterns can be captured from circulating tumor DNA fragments using
targeted bisulfite sequencing or related methylation-specific assays [2]. A recent
approach has reframed this problem in terms of epigenetic instability rather than
site-specific methylation changes alone, analyzing publicly available methylation
datasets from thousands of samples to identify a panel of genomic regions
capturing the majority of methylation variability across multiple cancer types
simultaneously, an approach intended to function as a more universal, tumor-
type-agnostic screening signal than biomarker panels developed for a single
cancer type [3]. Clinical application has progressed furthest in lung cancer, where
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methylation-based liquid biopsy is being actively developed as a complement to
low-dose computed tomography screening, aiming to improve the currently
limited sensitivity and specificity of imaging-based early detection in this high-
mortality malignancy [4]. Despite this progress, standardization of assay
sensitivity thresholds and prospective validation of clinical outcome benefit,
rather than analytic performance alone, remain the principal requirements before
methylation-based liquid biopsy can be adopted as a population-level screening
tool.
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